All of these analyses were based on the sea surface data. What is the subsurface thermal structure and circulation pattern of the SCS eddies? The Naval Oceanographic Office conducted an intensive airborne expendable bathythermograph (AXBT) survey between May 14-25, 1995, over the majority of the SCS down to about 300 m depth. Figure 3 shows the daily AXBT deployment. This data set provides something close to a snapshot of the temperature in the upper ocean in the SCS during the transition time before the onset of the monsoon. Since only temperature-measuring AXBTs were used, no salinity measurements were made at the same time. We will invert three-dimensional eddy features from analysis of this temperature data set using climatological salinity data [Levitus, 1984] in lieu of in situ salinity data.
The outline of this paper is as follows. A description of the AXBT measurement and establishment of gridded data is given in section 2. A depiction of the • spiral method with two necessary conditions is given in section 3. The synoptic three-dimensional thermal structure and inverted velocity field is discussed in section 4. In section 5 we present our conclusions.
AXBT Measurements
Most of the 376 AXBTs were deployed at six intervals grid at 12 levels (Table 1 ) using a two-scale optimal interpolation (OI) scheme [Gandin, 1965; Lozano et al., 1996] . The large-scale OI was used to estimate the background mean with a decorrelation scale of 450 km. [Wunsch, 1978] , and the Bernoulli method [Killworth, 1986] Longitude ( 19øN, 17øN, 13øN, and 7øN) 19øN, 17øN, 13øN, and 7øN ) of v velocity show the vertical eddy structure (Figure 13) . Longitude ( The area with a southern negative/northern positive u pattern (anticyclonic eddy) coincides with the area of the downward bending isotherms (warm pool). At the 111øE cross section, the central SCS warm-core eddy is recognized by an isotherm trough located at 9øN (Figure 12) , and an anticyclonic eddy is identified by the southern negative/northern positive u pattern centered at 9øN (Figure 13) . At the 114øE cross section, the central SCS warm-core eddy is recognized by an isotherm trough located at 13øN (Figure 12) , and an anticyclonic eddy is identified by the southern negative/northern positive u pattern centered at 13øN (Figure 13 ). is where hmis the thickness of the ruth layer (see Table 1 ).
Comparison With Previous
We determine the velocity (u ©, v ©) such that the total error E becomes minimum; that is, 
